Retrograde alteration of 6-phosphogluconate dehydrogenase in axotomized superior cervical ganglia of the rat.
Mechanisms underlying increased activity of 6-phosphogluconate dehydrogenase (6-phospho-D-gluconate: NADP oxidoreductase [decarboxylating] EC 1.1.1.44) in axotomized rat superior cervical ganglia were explored using a highly sensitive micro-immunochemical assay employing antibodies raised in rabbits against the purified enzyme. 6-Phosphogluconate dehydrogenase was purified from rat brain more than 1700-fold by salt fractionation, anion exchange, and immunoaffinity chromatography. The purified enzyme consisted of identical subunits having molecular weights of about 48,800 which could aggregate to catalytically active isomers of various sizes; however, only one form of the enzyme was detected in freshly prepared homogenates of rat neural tissue. Physical and immunological properties of the enzyme from rat brain were similar to those from superior cervical ganglia and liver. Augmented 6-phosphogluconate dehydrogenase activity noted in superior cervical ganglia 2 days after transection of major postganglionic nerve trunks was accompanied by a parallel increase in immunoreactive protein. Michaelis constants of the enzyme were the same in control and axotomized ganglia, and the presence of activators and inhibitors was not detected. It is concluded that increases in 6-phosphogluconate dehydrogenase subsequent to axotomy can be accounted for entirely by an increase in the steady state concentration of this protein.